Age-related increase in sensitivity for ischemic ATP breakdown in hypertrophic hearts of SHR normalized by enalapril.
We evaluated, firstly, the sensitivity to cardiac ischemic ATP breakdown during the development of hypertension and cardiac hypertrophy in Spontaneously Hypertensive Rats (SHR) v Wistar Kyoto (WKY) controls, and secondly, the effects of short-term (8 days) and prolonged (3 months) antihypertensive treatment with the angiotensin converting enzyme inhibitor enalapril on hypertrophy and sensitivity to global ischemia. In isolated perfused hearts, ischemia was induced by a stepwise lowering of the perfusion pressure and the appearance of the ATP breakdown products (purines) in the coronary effluent was assessed as a measure of ischemia. Hearts from 2.5- and 4-month-old SHR started to release purines at a higher perfusion pressure than hearts of WKY, associated with a higher maximum concentration in the coronary effluent. This increased ischemic ATP breakdown in 2.5- and 4-month-old SHR could be attributed to a decreased flow at a given perfusion pressure, because of a two-fold increase in coronary vascular resistance (CVR). In contrast, the maximal purine concentration in the coronary effluent in hearts of 7-month-old SHR was reduced compared to the younger SHR and only slightly higher than 7-month-old WKY, despite a persistent increase in CVR. Enalapril normalized the blood pressure, but only prolonged treatment, significantly prevented and regressed cardiac hypertrophy, and reduced CVR. Whereas enalapril did not influence ATP breakdown in WKY, in SHR both short- and long-term treatment normalized it to the pattern observed in WKY. We conclude that during the early phase of cardiac hypertrophy the hearts of SHR become more sensitive to ischemic ATP breakdown solely because of an increase in CVR, whereas during the established hypertrophic phase, the hearts appear to adapt metabolically, resulting in normalized purine release. Enalapril normalized the transient increase in sensitivity to ischemic ATP breakdown during the development of hypertension in SHR, independent of effects on cardiac hypertrophy, apparently by improving coronary flow at low perfusion pressures.